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(54) DIGITAL AUDIO RECORDER 

(57)Abstract: 

PURPOSE: To reduce a calculating amt. for a LPF and 
to miniaturize a system for the titled recorder by 
changing a sampling frequency of an over-sample type 
A/D converter into an ultra high frequency by means of 
an interpolation circuit. 

CONSTITUTION: Digital sound data of a sampling 
frequency 44.1kHz and a quantize bit number 16 bits are 
fed from a terminal 2 to the interpolation circuit 5 to be 
converted into data of a sampling frequency 184fH and a 
quantize bit number 8 bits. A switch circuit 6 being 
inputted with dubbing data converted in frequency by 
the circuit 5 is closed on the side of a terminal D at the 
recording time of digital dubbing in accordance with a 
mode control signal supplied via a terminal 3. The 
dubbing data of 184fH (approximately 2.9MHz) supplied 
via the circuit 6 are successively inputted into a 
thinned-out circuit 7 and processed in the same way as 
in the case of inputting an analog signal and then 
recorded on a recording medium 9 via an encoder 8. 
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(54) [§&m<D&m T-f^;>*-f^ti/3-y 



-J> $ lis*— t-V u a — y o 

H(f)= C(1/N) ■ (sin(N- 7Tf/fs)/sin(7Tf/fs)}3 m 
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t <t r □ ^«-s§- £ mjc-r * cd ir fiisis^s ft-* > ^ 

0>2«<Z>JB*ai::J£'<* JE»SL^-9->^'J>^a«f»-r: 
HirEAAT^n^JSII^^^'J ^LTf-f 

^^a^^^x^cd-9-v^'j >^&a£ME7-*-p^ 

l*«^©JHsfca?B«© 2 fgfr to 3 fSG>l6fflrtUfc5JH2fc 

ai::fi*LTffla^4M5i 

£E»£K*>^ RPfl3l#IS&fr&(Dffl*«^£Ee« 
(tic -x -f v £ ;UE«"T * £ o 1= -T & £ ft d . 
ffiEESSH* JEr* t><DM±T<<*J$ J^m^ £AJi£ti"t<D 

<aas:fc*A*iS*LT»-9->:7y > 
& n$i 7 -r p ^^t# £ as * -r £ * 5 ic -t & t ft ic . 

± x < v * ;Hf^ * hu E*t ffl 0 & iz A -h -T * % 
tciiiL, ffiEEfitatt^fcom^-r v^;Ml-§-^ 

mlE^V v £ ;u#^i^§-A * ^ to A * * ti tz t * v 
^;u^«^©W*tA^-**aRLT«5EfflP B 1lsl»fc« 

A/D£«Sfr b BtTEP B 15l #@KfcM£«^»0&4>f::& 
ML. WE3l--A--9->^;USA/DSa8(DtH*^B»rE 

«pflEj»(oa*(ow^-»sa«LTmEPBigi#iii» 
isii»fe<ttKHtrE«PBiisii»<7)Ha»eaH»H if) 

'EOjEUiRS L f: C t tt^f-fv^ t -f 

E 

H(f)= C(1/N)-{sin(N-7rf/fs)/sin(7rf/fs)}3 m 

f :jaa» 

m : lECDlta 



HCH*L< liT-V £;uff25££IS£^^l*^CD££E 
*ift(D*EfflAV (Audio Visual) tgSil*. ig^E^b 

CO)«fc5tt ! R35E(04 a . ^JSffiVTR (Video Tape Recorde 
r) (easier** 1#BHBB54-125014^«[(zE»aF4xT 

lcjE»*4xfcB#p B 1ttJEtt*^«-**E»-rS*SA<llffl 

^e><7*t-^>{PJjCD->x^ACD-9->^U 
>^^tt^>(|i|CDA^^^(D-^>^<J >yaiftft3&<S 

-^4!&ilA<fe€»Ci:-ea&^o -tE<7)J:5^*i^a>-^>^ 
'J >^H»»0>IE»lcHLr(*. 1981^3^ lEEE^trcD 

"Proceedings of the IEEE"(D300M-331M r Interpol 
at ion and Decimation of Digital Signals A Tutorial 

Review j l:p L < to HX l^& 0 
JUT. ±EO-9->^'J ^^fflatftCD^Sl^lroL^r. 

/Nfsi (M.NIiS«Sa) CO^~^|c^^^-^ti^^^j[c^ 

-^>^y >^H«a$Mfs. fin*>Mfsi<t^tt^ 0 -tt- 
**-rs««isa*«» (lpf) \zmr^t\z± ^ 

H^M^^^I) e Z(7)LPFIzJ:y. «J*fi£# 
fflft ttofc^r — ^liN^CD-9->^;U^|z 1 f@CO^— ^ 

3&<uytb**i. M/Nic-y->^y xfaatasEftstifc^r 

C«^)&<«* Lcfc 5 i:-r-6Pn1fflj!S] 
L^L^^to. ±E«£*fttB0>-9->^y>^H«taaE» 

Sxtsfflt^fc^r-f -y->^y >^js 

asafsi^T-*-* >^saaM/Nfsii=iE«-r 
* jant? . m aa3&<M «<of si -e»ff-r slpf^h t ft 
£o ^or. saasE«a<o-9->^y >^;fta*fs2 
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y i/^aa»fsi ^saatftaro^^^'j >^a»»f 

aafS2^«*tt»»ifci:3S:-3r^&L^flldfzl±. _LIEL 
PFO>«i#Ha»3&<*«fcSs<3Ei:y. $ot, iSVSoii 
@B«*a>*Sfc. 5H»«*a>itiBL tit, vx 
t- A(OiBfii»ft * * t> £ I* 5 *jS 3&<fc o fc o 

>^Ha»S_tlEADa>/^— ^0>-9->^U V^JSSMSI:: 
£T*Kft4^-*«P.S[5l»±:. JlSEAD=i>/<— SKDiii* 
¥— $ Rlt JLISt'— £ ISPbIIhIS&cd ft t'— £ Offitifr £ 

miR^Tihji't&m i coxy -v^tsi^t. m^^v^m 
isroai*^— ^©-9->3fu>yHa:»$e3iBt (ibis 

ft) <D^>^U>yH;fitt(c*^«*^*-Tr-^P B 1?l* 

PalEBOtt * 7 s — £ A * £ *LT ^ & a-—/ 9- > ^ 
AD=i>/\-^(-J:y«/*LT^^ 0 

Jjt-ZW^zT*) ^yHsftRSKto-S^— ^aPdllslB 

7^*fflAD=i £ 3b<*j^*tt(D20KHzllfi£T?£Si 

*ib) £frfc5G>l::*tL* ^;ft£f*£rf>Mz±^;b£2MHz 
Cftlz^y. AD=i >/\-^COBfj^fz|Slt^^T. R=i> 

/ \ & izKx-r & A*fi^-(c&^*t4a^bHa»<Di/ 

CLPFt LTIi. a»(Z>AD=i>/^— f*iK3fta>lL 
ttft^tt * * LPF3&<^f|-e ft 5 <D f^^ L . «3fc<7)LPF 
£^£C£T'}fry;SL^^C;i£*<-C?^& 0 * 
fc. SWl^ttT^^S U>v*90dBJU_t«|«-r-S 
fca&dtei^Hbtf-;/ h»A<l5-16e-v h 



^bffiss-r^ztiCcfcy . ad=i>/\-^ t Ltii8fv 

hSJSO)»^be-y hSn?15~16fcf-;/ hM^HbCDRjSt 

fcfcsf— tF>:7;i/IBAD3 £ (DfiMacioivc 
li. «iU*1980^12fllEEE*fTa> "IEEE Journal of So 
I id-State Circuits, Vol. SC— 15. No. 6"(D1014M~1021 

jigaeD^ev^A*^— ^cD-9->^y >ysia» 
^y >y«aft*±ia<o^-— /<—■ 9->^;u^ad=j 

/<—■ 9->^;uSAD=i ^taffi*^— £ tf^aHlz 

-^P B 1?l*lHlB*A<^FSi&-5>o 

SE« s ixfc y e > y a * ^ s « y si ^. -c *isa> ir- 

*P B 15l*leIS&^flMSS-r4ctl=:j:y % Ift(D7tP^i 

taytft^-Ti^o 

-aMHz-cft^r-^ sessoity^'j >^jaaa (40 
khz^j^) (z^-effia-r^tttfc. ^a^-^cD^±$j 

itKMti^ftsi 5 Cirlc^y 8 t*^ hS^bco^— ^^15 
-16t^y hl^bM^tfSllLt^^c 

^^$«^LTl^^■7 ^ -^aPB1[i]SSIi. JtlBO) 

T r -^Ppl?l^[H]s&-cfEillB#a)-^>^y >yaaft (40KH 

z^Jg) lzfeMl£titzT-$ S^- 9->^;u^DA=i 

l^^LT^^o fit, /<— 9->^S!AD=i>/\ 
— £fdU 2MHz~3MHz^L^5»l^>^y > ^JaiRft-e^r 

^ ZT-mvm^iz^c^&cDv. v-^zt 

y y£c/c#ryi£L$i^£. ^^^^ic 

ib-<^^Lvji^a^ic^or^Tit^ 0 Hot, DA=I 

cfc oT«*^S^SftH*»ja»<Dl»3fe^fflL^4xSLP 
Ff±. (S*(OLPFT?»JSoTffii:tty. ^^•fb^li^H^. 

/h^b*<aiSc-e*So 

kit. ^^B^(Dii^0ij^ii®^ffliN-ciHB^-r^o an 
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2i4|§T. 4 1±*-/ <-y- > ^;uS7t □ ? • f < v * ;u 

mmVk (KIT. tHV^UA/D^IE-To ) . 5 

9mmm&. 101*^=3— iiiiamieiB. 

(JUT. ^-~/<-^>^UD/AtfB^ 0 ) . fit, 13 
>^;UA/D{-fcMt^-^>^'J >^ffla«S184fH GKJ2.9M 

Hz) tL. a»^<D&em±m<»-y->y i )>7mi&%i& 

2fH (»31.5KHz) £LTiaBJl^£ 0 fcfc, f H li 

si sicfc^-c. Aass^i £ y A^aFttfcT^-D^s 

V^aata^Kl2.9MHz dE5tlc(*184fSeDfH) . f Lt 
(Nflj) 7f6^Lt, Pb15I*IU»7^« 

r as y . / <— -y- > ^;ua/d4cd fttiZm^ziBimi^ 
3&^8fHic^-eTif-5«**-r*t<D-efcy. *a>ififi 

T?a»<D8f^ h^r— 5«(D¥i*Hb«i31lc < fcy % t'^hg 

_hEH5l#lHl»7ir«|:y. -9->^'J >^ja*»S8fH (1 
25. 872KHz) Stifcl 6 e-v hig0f-f 

essm* 9 ^ ^ * ^ £ ;ue» s *l £ o 

<* 9 £ y S > ^ 'J > y H ;&a2f h. m^Hb tf 

^ L^>v(0#5S&tf-^>^y >^JB»a<D8fH*b3!i<fT 

■xzi— ^io^^cr)+t->^u >yja«»8fH. s^Hbtf k 

ai6f-> hCD^^T-'-^li. -x-^fflrBKHlBlll-cfcy 18 
4fH (Jft2.9MHz) W>Z?*) >{/S»»t— ^ 



— > ^;ud/ai 2ic j: y 1 84f Rcoii aa-e-tf- > :/;u*-;u 

y >yffl*aii, SHE ^r-r v*;M-— ^asicfci* 
Sisicfcix-c. A^^2j; yA***ifc-9->^y > 

^H5K»44. IKHz.M^fctf^ h»16t^v KD^r-f v$UU 

»ai84fH.*^bf^ sas h^-^i-^^ 

^©.fcSKLTMPaBBsicfcn-C. H;*ase»**ifc 
v*;uye>yE»B*i±DAAffi^fln (HiSfiM) (zffl 

*a*«i84fHO)ye>^— ^i*5i#a#p B i?i#i5i»7 

^A^^^l. lUT5fefc|5£B^L^T^P^^fi-^-^A^ 
**Lfc«^^l^«(X>«^teSA<f5^c:$tifca. E»« 
ft9^E®$*i-So 

Ja±»^Lfc<fc 5lc***fe«ir«fc4il*ADzi>/^— ^COmJ 

®&-&tM*DA=j>/<— ^o^aicsi-i-^ijTyjSLaiwift 
&tz. -rV ^^;u^t*>y«ffi(=(iTpr**-9->^y > 

^H*a<DSE«(Hl»*«ja^*BB5l*@HS»fc(rlSlt 
^^A</d:t^cD^®g&(^/^^^b}^)<ll^lTr^i>xi : •ACD^£ 
fflfi»ibA<l±A^*t*o 

-e. ytf>^A*j-x— *a>-*>:7y >^H»a*«i^lB 

^bSBSJLFp1ScD/j:L^K;u^T?ffli|E^-§c<t]£»<-e# 

'a) o 

4 cd h * ^ -r a s& @ t? & ^> o 
m2lllZfcL^T. 1 liT^-py^fi-^oA^aa^. io 
3fi-9->^y >^jg»a*<i84fH, t^kt'y ha*<8 t* 
^ hrof-r v^^;u^-^r— ^©ajAS^. i04(i-^>^ 
y xfmomfw^ a y o <t>km^. wsteT-mw 

1 061*7^- Dy<^W^I5I8. 107I±=f>/<U— 
108I±S*»IE3B. 109f*^^ v^JUS^ 1 101* 
^£|5DA=] >/\-^t?feSo C<7)^-— /<— 9->^A/D4f* 

■x;u^-->y-7 (A-i) sens^ea>ADa>/<— £-efc 

JUTffi#(03K*L&itt^'r*o A^ii^f 1 .fcUA^Shfc 
T^-P^^jf^-li. a»lH]8105ir J;yifiH5(DADSEai 
■x—^ ^^§15DA=j>/\*— ^110lrrDA^»LfcT-^P^ 
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±K=i>/*L/— *107li* 7^-pyW»lHlK106a)aj*U 
K;U ( fc**WE108,fc£tt»U ^LTr-^P^W^lHl 

"P^" Sf-f ^*;u»»ElB109^B*^r5o 

;u»#0»iO9f±«iLtf1B 3 @lc^-r £ 5 
8 t*^ hco-x-f ^$;ujtaJMgll2£ 8 fcf«/ h©7'vflHl 

Bii3-e«jss*L-ci*4o m3gi(r^-r-x^ is$)vmft 

S109t?li. T-f v^UtaJISmizi^TAaH^III 
«fc U«&£;h£:3>/\ 0 u— $l07a>fltt**< "/W" (D« 
SI* " + rs, "p^" CDli^li "-1"£^;/T[h]B11 
3<D8 If <v has*'?— ^l-JtaK-r-So f LT, JlQglelBI 
120)8 tf*v htiU*^— iJE^'V^ElKin^ttlS 

±iE<D J r-f v*;u*P*S112. ^TElBm&t/JgSflDA 

a £ i ioi±s 2 gi&i/m 3 ^iztf Lfc A*aa^-io4 

«J=y«»*4x«)Ha»3E»<184fHa)^P^^-C»ffL. «6 

r 1 s 

H (f) = 

L 23 



4fH, I^bt'-v h»8lf-v h<BAD£»^-$*<fSe>;lx 
S4H(i» 1 g!lcfc[t4r s 1?l^[E]B7(7)m^0iJ^^t-[Hl 

BtBJr 0 A<1/184fH (sj-— /<— ^>^;UA/D4|zfc 
>^U>yfflKB) T*fc£22fl<0H&!5]B17-i~17 
-22 *S35lHJ»a>ffl*atfaSa>aSl5lB17-i^A 

*£taK-r£An»s]Bi8i::«fc y«a**LXi^4o -tKJra 
lUlJHls^Ui^liaftlsiBigic^y 1/231" £*u *8<d 

ftoT. »4Hir^Lf=rBl5l#lHl»7T?(i. A^STH 
«fc y A***t«-9->^"J >^jaa8»A<184fH(D^r -< v£ 

(f) li 



in(23 • irf/f s ) 
sin( 7T f / f $ ) 



] 



( fc tz L f 



184 f h ~ 1 / r o ) 



^orm4^(c^Lfc^?i^[s]B7cDa5^i^iFi5j: ya 

COfljS-Clxyt±iL-ClMtf^184fH-y->^y >>?,8t:*v h 
(Dir— ££8fH-9->:7y 16tf h(Df-^ £ LTf# 
^lir^^^c JiE<7>nB5l#lZcky. -9->^y 

«(D!^K#^*«-C*S15KHz*«rtlcSryilor*r 

HIS t ft 4 JS^ISJS »»*«35<8nf h± 1 5KHz ( /"£ L n 

(*SJKft) (7)fi6»T?fcy. -CD^^lim 6^3(Z^:LTfe 

6 £ 5 ic JfctflcSESE * tit 33 y Pp^SI £ & £ U IK 

ft. ±E©a4l|[r:jFLfcBB?l#lHll»7-e(i. i&K^js 

W«-e3&S15KHzJaT(7) ; »«-eti'>Lf£ltaS**L-& 

sin (23 • rr 

H (f) * ■ 



(1) 

5iga)»«3it?H*tLfcjSK|HlS7 r -f zs$)\*z?<(j[,z &m 

23f&(Dr 0 (23/184f H ) tr 0 (1/184f H ) t^^)20 
<DaS0»26atf28 £ J]Q3I[h]B27 1 TfllfiE * *it *S L J , 

■toeiSBaaH ( f ) i* 



f/fs ) 



s i n ( n f 

p^^HTrfcSo x>=i— £*8 (ill 7 D(-^Tck 51^. 
f-fy^l/P^U7^^ (JUTD-LPF£fg-r o ) 3 
3, Fp1?I^0S&34^U*36, f Lt^tS U>v?(7)J± 
ft@B34.fc y^^tit L^o 



(2) 



/ f . ) 

D-LPF33l±«^lim8igfc^^«t 5 3S2^G)*Mls]S! 
fH (31.468KHZ) OiiSlzSr y L*tW6<Pp1H t ^ ^> ft 
ISKHzJUTOj&^JgErtW^-SffliE-rSStti: Lt^ 
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£«*>LT*5y. 38~42l*«»lH)i» % 43&tf44fi*n*ll] 
-t LT45, 46l±1/8fHO)aSWP B 1*=ff-r SilHIsJB-C 
fc£o ffl* 8 0^*51^48-51 1*. «»IsIBfcj3l+Sff 
»«f±*fc £ ti COCD 2 $Z<Dm®m? << i>$ )UZ? 4 /U£ 47 

JiED-LPF33lcJ:yi5KHzJaJt(DJSaftja»$3t»(za 

*ifc-*>:7y >ya»»A<8fH0)f-f v^^f-^ 
I* PbI 5 1 # 0 2&34^{&i& £ *i 4 0 M 5 1 # HI 8347? f*8f \\<D 
mfc%lVAt>ZtiZ>?-$$: 1 «33*lc|SyUi-rcii:lc 

*y. -9->^y>yjaa»*i/2. gp*>4fH<b:ir£ 0 -tu 

K35'vBtt&S;h,-&o 

^ts^c? u>^(di±jbihi»35(±. mx-itmsmi^ 

"f RK»54t. fiett»0H55-C«jaS*Lri3 

y. -€-a>»ftl±. A*{I^£ei£U tb^im^^eoct^r 

eo=ei/eo (3) 

IP*> eo2 = ei (4) 

2log eo= log ei ( 5 ) 

ttoT!Ett|5l835G)Atti*1tttf*ai2S(D (1) Ic^-T 

\zt£Z> 0 cc02V-}-a= U>v?a>ffiBir£y I6bf-y h 
9i=f-ik<»^a>¥<{-)-*v<? U>v96dBfi48dBI=:mSi* 
*U ^oT16t*7 hi ^bCOf-^S 8 Ht%f 

-hE^y-f-^S ^^7 1^>v(DI±SBIh!»35(z«*: y 8t*7h 

a» t?*^:(Drei g i # 0 &&36^&;s& i*i5o ra 5 1 # E&&36 
ytts-rc^irj:y. ti->^y >yH»»*i/2. gp*>2f H 

±E<DP B 15l*lHl»34^r/36(ct5Lxr-9->^y ^ffli 
»»*8fH (125.9KHZ) 7^4f H (62. 9KHz) &tf4fH^*> 
2fH (31.5KH2) ^<hffi«LTl*5*<. Z.<0-y->ZTt) 

jaassofiiiftiwjiyftyigLSt^tt. -rt?rr±E<7>D- 



LPF33fcri5KHzJa±G>Ha»fiR»S3£»(c3«SLrL^S 

PeiisiE&ss&t/eo, y-f^-s u^>va>#aiHi!»59 t 

TD-LPF61(z«fcy*fi6**iTl^4, 

flnOBlcfclvc. A**^57«fcyA*SF*L/=li^x— ^ 

(tf->^y >^Haa2fH.* : ?-4be^ nnst^h) 

fi. «P B 1lHl»58Tf«--9->^l/Pfllc 1 irof-*A<9A 
(fflPel) ^n^o C<D» A^— *0>ffild\ WOmW^Zf 

5E0)£V^ U>vlz#3SS4x. 16tf hl^bf 

-bECD^-f U>i/0)#?ft|5II»59li. 
W*1 1 larr^-r £ 5 tcfi«&»l°]R64 1 *KS65T?«iS 
S*iTl^ 0 ^LT-^COStlf^l^ A*«^*eitL. ft 

eo=ei2 (6) 

log eo=2log ei ( 7 ) 

£fc£ 0 ffior#isisiK59a>Aai*l#tttt»i20a> 
(2) ir^-rj^ir&y . ^-rta ^ u>v*2fgir 

±EO)#5ilHlB59|c«J: y $V ^ U>^£^[z^ 
^ttfcS^r— 5» l4«P B 1lHll»60(rfcl^r . ^^[£1858^ 

-y-V^'J >^H»»*4fH35^t>8fHl=:S»a?*t-6o ±K» 

paiHi»6o«i:yai*aF*tfc-y->^y >^H»»8fH. s^^t 

ZCTr. 5fe(Z>«P B 1«i3l(cj:y*Cfc15KHzJsA±(DH 

C CO D -LPF61 (i^ 7 gj£D D -LPF33 t ^«fr . % 8 Dfr 
^ Lfc 2 <fc<D i«t E] Sl^r-r ^ ^ -f SttfSfcB It^JfS 

1 0lzfclt5«IPBll5JK11lia4g|lc^Lfc^r— ^ 
M5I#@»7 ^|Bl«ft«J«TfSt«LTtey^r--^»n@ 

hftiro (1/184fH) f^ISLfcf- ^23fS^*D^: 

z©if^o)jiEapBi!5ii»iia)sa»eaH»[H (f) (± 



(7) 
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H (f) 



23 

itctzL f s 



sin (23 n f / f s ) 
s i n ( it { / f s ) 
184 f h - 2895. 056 K Hz) 



] 



(8) 



&oT. JilHMrellHlRllttBfHOHsftSk-eA**^^^ 
— $$8nfH±15KHzfiE». BB^SrU iSLfiE»$l«*L. 1 

*<184fH<Dx-$ (c*»-r* 0 

snsmi+ig i Eifci3it*ap H ii5j»5<z)*(*«£^-r^p 

»44. 1KHzO>y£>^A*x — SKDAAaB^ 68, 69&T/ 
70(*^£>^A*x — *H8!L>r44. IKHz, 220. 5KHz (4 
4. 1 KHz x 5 ) & 1/2866. 5KHz (44. 1 KHz x 65) 0)9 Uy 9 
AJltmT. 71(iH»»/i<184fH (2895. 1KHz) O'puy'? 
CDAAS^. 72li-9->^'J >^ffliSat»yf>yA* 
x— ^KDffiAag^ 73(£^-;/^[H]£&. 741+D-LPF. 75 
fifflPfllHlH. 76l±^v5 1 [H]»-e*5o 
«130|zfcixr. A*3g^2 J:yA***Lfcytf>^A 
*Jx— ^(i^'y^IeJ^-tf^^^^tL. D-LPF74— #| 



2&£*i£ 0 D-LPF74I*. AAary-69J:yA*S;h,S22 
0. 5KHz (44. 1Hzx5) <Z>^ a ^ -CMtt U 9\±^VX 
Ax— S'tDfflaBi^ia^lSKHzUlTlctiJK-rSo ±IBD 
-LPF74(DA*x— ^XtffflAx— ^a)H»ftjS»**1 
4^CD ( 1 ) (2) |c^:-r o 

P*L D-LPF74l + 0>j7Ll£. 5fc<D*8El:i3FLfc^@S!x 
-f v2 -r <7>iI&ln]SS45, 46<DiI3IB#P B i 1£1/220. 5 

KHzic-r-sct-csis-carSo 

■9->^U>y«»»S2866.5KHz (44. 1Hzx6 
5) |c^£>£>*l s ^•>5 L BK76>Mft»&£*i5 0 JifSlSP^ 

l*T\ il^[Hl£&CDil^BtrBT^1/2866.5KHz[CL. 1 f£CD 

tot, ca»apfli5iB75<DHa»e3iiiBaH c f ) 



H (f) 



r- 1 sin(13 • n f / f * ) -| 3 

L 13 sin(w f/f. ) -J 



(tc tz L f m = 44. 1 K Hz x 65 - 2866. 5 K Hz ~C ) 



tfey. (5nx44. 1±15) KHz ( n (*12JaT0> 

Cti^«fcy. «Pfl@K75G)£ii*x— £1*. D-LPF740 
B*f-^^, (5nx44. 1+15) KHzOHaSSJi^* 
KSSixfcx-^ £fcy. t»->^y >^JS«»*<2866.5 
KHz-efe^>mi4|g|(7? (3) 

■TS-r— 5» t&Sc fit, -<D«P B 1llK75<Dfcb;*jx— 
£l*^v^[H]i876T% H»»*<184fH (2895. 1KHz) (7)0 
P v9\^& V^vTZtim 1 Hd^f X>T 4 V^[2]S&6(7) 
DA*iS^I=ttlS*4x*o 

fcfc. ±f£^^[H]2£73l::fcl^TI+. A^Df-^« 
Pal II # @£& 7 re cfc &¥i$fcfflJia>»f§T-#J» * *US]H t 

^fc¥f&£«*.*:x-f v^;u?h— x-r ^-Lxzi — y©^ 



• (9) 

a Air — -$r co-y->37y V^;&a^&lC^€>ffiP B 1[H]S& 

SISSI-fcl^T* A*SiF2«*;yA***L/=^f>yA 
Ax— D-LPF74lzAA^^s 5fcO>SI13lia>i3fr-e 
5£-<fcJ:5f^>^fy >^H»»*44. 1KHzj^t>220. 5KH 
z (44. IKHzxs) |cSMft£*u n^m<D (2) Ci^TH 

*-r*x-* t 

C(X)D-LPF74cOttSAx — Ofi. xV v^l/yt'^B 
lcf+DAA3B5^fJjlrP^i:rLN^X^ ^*lH]»77£tf-LT 
«Bg@K78-s.tt|&S*L-5 0 »P B 1IHIB78( + . 220. 5KHzC0^ 

asa-c«*fi**L-5y e>{fx— s« ^^>^u >o/ 

A<13fSa>2866. SKHzlz^^LT^ ^^Ih1SS76^ &5S£-f 

^ o 



(8) 
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*16iaiC*5^T. 79l*$f fc: * fe6lM*if 

A^ag^F. 81l±ye>yB*lcffll^2866.5KHz (44. 1 KHz 
x65) G>£P-v^<7>A*MrK 82li-y->^'J >^ffl«» 
SftftSftfc^-^fflaaSH 5 -. 83-85lii«Klsia!T r -f v 
£jl,?>r;u£. 86~88li«EH]»* 89(i*D^:[pl£&. 90~ 
92liX^^TlE]£&. 93.94f4«ftlH]»T?feS 0 
ftj3±EC051SIs]|»86, 87&tf880>jIKff$IHIi. 

13^P^jg»U0$p^JBffl. ^p^JHJW 
£*r±fBX-f ->^[d]S£90, 91. &tf92(*-r-<r A*S8^3 



ye>^B*i*DA*«B^F«rcBBi:t>*t. assises* 
Ri*NA*as^F«fi^BBi:e>+i* 0 

^/cJtlB^ife0^93^^94(7>^^filli^n^ni/23^i; 

T-r y*;u^-r;u^84&tf85i*. j&dlllT-f v£;u?-< 
;u*83tiii«©«jatftor^«o 

^^lUH90-92f*DA*«8- : ? L «(cEBi:e>tL* e «£ 
oT. ilM[Hl£&86^0:88-v(i2866. 5KHz (44. 1KHzx65) 
<D^P^*<£M&2*U *Wlsl»89'M±jia!H]B 
86(Dai^^— ^3&<ttJ»6S*L*o fit, X-f ^^©S&91 
tt. l/13<D«S*r*«ttlHl»94fl!)tti*T-**5fcaa) 
i«<lH]^T-V v^;i/^-fiU^84'vtttl&-r«o 

tot, ^-r v^;uye>^B#(Dmi6l]|z^L/clir P 10 

^78CD^;^|fefe^S^H (f) |± 



H (f) 



L 13 



in(l3 • rr f / f . ) 
sin ( n f / f » ) 



] 



(fcfc* L f »«44.1Kfox65-2866.5KHzT26*.) 



(10) 



t^y. ft0>lll6«ll3fclt-6*13air^UfcMP B 1lHl»75 
OJSSftfijlllfift (fuIBxt (9) ) t(^l«|C3S:-g» 0 
-tSECD £ o iz+t- > ^ U > ^Hiftft * 2866. 5KHz lz*SI * 

184fHO)^P^^-e^^^^H. 7f 6C0DA2JS 



KIT. 5fe<OjgJfi«i:lil«(D«i31<Da. IB 

a>»tti*. ;w •>^isii»9o-92}Si<NA*a : FffliizBBi:s 
©■e. *<3>ja*»eSHII»H (f) 3b< 



H (f) 



[- 



1 sin (23 • n f / f s ) 



23 sin( * f / f s ) 



] 



(tztdL t % = 184 f h = 2895. 056 K Hz) 



(11) 



<tfcy . ^±T r -^a)-y->^ > 'j>^^ift^8fH^t>i84 

8&tfP B 1?I^IUi»*ii«<DiB»II^BtlCfflLx4ffip B 1|oI8 

>^'J >yHaS»3&<. 44. IKHzCDli^lc-oLNTlRBJLT 
#fcA<. ^t*><7A^lT r -^CD-tH>^«J >^jaa»i: L 

— £ (D48KHz 6 L * l±32KHzfc i: S ^ CD ^ *>< & -5 0 

jaTyev^A^T— $<dv^z? i j >^^a»}&<44. ikh 

z/£l+^?^<48KHza&5L^(«2KHza)J: ol^^ofca^ 



$t(^^-</--cfc ^(^mi3[Dlz^L/-cD -LPF14T'^> 

Z <7)i#^ . ?t'>^A*f-^ (hJ^ -T &5f SDS. U*65f sd 
(DO t\v O tf&m tte&o _hE5f SDfe £ t>*65f SD^ ^ P 
*v^r*ai7S(r^Trcfc5 3ti:(i«l^aBlHlB (PLL) lc«fcy 

SSI 7 01*. yf>^lZi^S3S:^P^^S**-r*^P 
^^^SSSCO^P 7^@t-fty, 81&0*96[£65fsD& 
l/5f SDCO ^7 P ^ 1 <D tb * 5ftlT . 95 fi ^ t: > ^ A * ^r— £ 
I r fn] ffl L tz m » » *< f S D CO <? P ^ ^ ^> A * 5g ^ t? -5 B 
^LT97(i. (i«ttaiH]»98.LPF99,»i3E*Jffllf6«S (V 



(9) 



^j>^7 ~3 18 7 5 



CO) 100Stf»HHB1O1J;y«j«**t-&PLL-Cfcy. 102 

ft. -hie^^llHlS&101^U:i02<D^^^(i^tt J Pti1/56S 
tf1/13t?fc*. 

7 g|(£>PLL97 VC0100(Ba;fc«-g-£#jaiH]iB101-e 
1/65lr#JBLfcflMM<* A*ffi^95£^LT&S££;h,£ 

4<dt?* ±ievcoioocDtii^{i^ii. ye>yA*f-* 

£ P *v ^ l*»Hlsll»102 J: y 1/13fc#jg StiSfSD©^ P 

±ffi<DS0<****Lfc5fSDCO^P^^fi. mi5^!(7>D- 
LPF74(c«tt*tL. 65fsD<O^P*y^(*«15HO)aHl9l8 
78fz«M&**LSo ^oTD-LPF74-Crfi^e>^A^i^ 
— £ > 7 'J > ^ H at»*«f SD* X ^> 5f SD^SEft * 

* *lc«Pflll»78T?f*^>:7y ></H*»3&<5fso 
*^65fsDl^£»**i*- 

ft fc C 1 1 84f H <t 65f SDJ^ *»AWc£ & ore . sr 
15Ha>^^^lHlB76(cfcLxT. -x— ^»<D5fi^F£35<±i: 

SEftL-ci^^oj-ePflgisiHlHTic^y. ±BK«a>i$i: 
^(h'^^wnl^ot^7< c£/><-e*p-3H£>s:4 

> ^ > x t- A I - ffl ^ c, *L £ P B 1 5 1 £ E B £ ti PA 0 & co 0 B 
Cirlc^y. r^<r^l«<D«fi6i:Lfc(D-elHl»ISftt* 



;u^AD=j>/<— *co-lfj*«*^-r^p<v^H. 

a&tfftsHfi^n^npagi^BKSttja-r^^r-f 

^ u>^Efi@B(7>**«ja$*-r^p^^s. 
mio^fiir=i-y<7)-^j^7F^^p^^ii. »nar*y 

-f ^ 5 v 1 U >^0>#aiHlH(O»*«fiES^-r ^ p ^ 

ftttEk ai5afi**^<z«ft<DSitfie!i**r^p^<7 

f*^P'V^fl*I5Ii»<Z)-ffllS^-r^P*V<7g|. T-fc£o 

4 /\*— 9->^USADgfejft». 5 ffiPeHllK. 

6 X><<V=?* 7 IHSISEIK* 8 X>Z3 — 

£\ 9 ^r=i-$\ 11 *SP*1EB, 12 

-y->^;USDAK»S. 17,20,23,26,28 affiElB. 1 

8.21.24,27 JntTEB. 19,22.25.29 1 

6 ^MlUS^r -r 4 . 31, 47-51 M\e\ 

SStw ^£>U:7w;U$. 33 f-rv^^P^U7^ 

;U£. 34,36 RSJSI*HIS&. 35 ?-ft57^L/> 

vffiBBlslB, 54 R»ff«. 55 fi«ft£[o]&. 58, 6 

0 mm®R+ 59 ^ l^>vO>#5II5J 

Bv 61 f^fv^^PO/U7^J^, 64 fitgtt 

iftllB. 65 74 f-fv^l^P r )/U7-f 

75 MPbIIsIB. 76 7 7f@^ 77 X-< 

*v^[H]B. 78 MPbKBIB. 83.84,85 IS^fVv 

£;U37><;U$. 86.87.88 iSSIalB. 89 »D*(sl 

B. 90.91.92 93.94 «»EJK. 9 

7 tttif^&EB. 105 7tP^II@S&, 106- 

"T^-P^ftmSB. 107 p>/*L/— 109 

^v^^«»S. 110 J^SPDASHftS. 112 ftDff 

113 v^TEB 
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